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Abstract of TW586096B 

A dual-screen organic electroluminescent display 
Is made by encapsulating two independent 
traditJonaf organic electroluminescent displays 
inside two substrates to reduce Its weight and 
thickness. Meanwhile, only one-time 
encapsulation process is carried out and 
encapsulation cost would be lower. 
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Dual-screen organic electroluminescent display 

Description of corresponding document: US200421230O 

BACKGROUND OF THE INVENTION 
[0001] 1 . Field of Invention 

KffiffiSS^ST to a dua, " screen di8p,ay - and more particw,ar,y 10 n 

[0003] 2. Related Art 

[0004] As Information transmission and electronic appliances are developed, particular attention is oam tn 
ttie Improvements In the response speed, the resolution and the image qualttJ TA^3^re?ndtaSi? 
dew* ,s mcreasingly used in a portable electronic appliance such as a folding' mobife Sone a Personal 
SSL 3 ! 31813 " 1 and a ,a P to P <*™P«*r- The dual-screen display device allow! image ^e^nsicn^hSn 

dSJ ? the „. th,ckness electronic appliance are design key-factors for display 
dev ce manufactures. Currently, commercially available display devices used in a portable electronic 
appjance include a super twisted nematic liquid crystal display (STN-LCD) IdStSLCD 

E.?S?JT a - dua| - screen ****** device having two display panels, two output devices (display panels! 

Set ^a? se S ZS n ir a % riVen l ; U , SUa " y ' th ! d ! 8p,av panel8 are individually packaged SJSKSSo- 
back assembled. For a 2*2 inch glass panel with a backlight (a FPC and a driver ic are not inrtnrt^n 
assembly typically has thickness of about 8-10 mm and a 9 we ght of about 33 Sg A re^ntlfdeve ooVd 
32522" '^inescent display (OELD) device becomes attractive du tVSSSmSSS^ d6Veloped 
StnSn SU ^ S 8 s fi- i,,u . mlnatlon . no need of backlight and color filters, being Hghtwelflht and 
being thin, a simplified construction, durability and being produced with low manufacture cost^ Th JSfe* 
an association of the LCD and the OELD has been proposed ir Ihe^rt to maSure a Ss^len ' 
display devto In such an association, an OELD and a LCD componen are S-to-back -assembled An 

SSSSiT.S? 9,3SS P . ane ' W (a FPC and a driver IC ar^rwt inciudedf ha?a 

*ZL* ^WS? mm and a wei9ht of about 30 A^ 4 9- 'n the structures above, me dualSsolav 
tSSSSSiS!!^ P8Cka9 M° and *" are assembled tether. TlJSb7fl»£ and £ p V 
tZSESZS 5 6 a8eemb| y are f1 uaJ to the summation of those of two single-display devices 
JcSan ^StSdSSS^ " 9 Wei9M ^ ** th,Ckne85 ° f ^ombly Kurr^? dual- 

SUMMARY OF THE INVENTION 

LSl?^i^ W T^^ di8ad ^ 9es of 9x0 P rlor the inve n«on provides a duafcecreen 
^n^S^iri" 68 ^^ 1 ^ device h two or 9 ante electro luminescent display panels are 
encapsulated into a single body. Thus the amount of substrate used In packaging of the oraanic 

EiSSiSSL'S* fS 8 fe Furthe ™s, ^e weight iSSKXS^ device 

9 ^ reduced- There are lower manufacture costs as well y 

o™MLI!IS anl< i etectro ! u J mfnescent dis P |av d8V 'ce of the invention includes two bottom-emission 
EST h elac A roluiTli ne3cent display panels. One bottom-emission organic electrolum^esce^t dteobv oanel 
25tr ^ a ? ans,>are , n i 5ub5trate * 3 P |ural *y * organic electroluminescent S SSStSSSSJT^ 
S Y ;-T h 5° f9an ^ e ecl roluminescent elements are formed on the transparent substrate Vnd IncUKte a 
S52S23K? 10 •S«umlne M t materials, a plurality of transpare^SS 

t«„„Il 7 u or0anic electroluminescent materials, the transparent electrodes are attached to the 
sub8trate . white the metallic electrodes covered by the insulation layer, to, raaUn ^n oroanl? 

SSS?iS?lS^^S51^ naL Li9 . ht em , iSS '° n * om ,he oraanlc «<BCtrolumine£em- medals aT 
achieved by means of applying an external voltage. Two bottom-emission organic electroluminescent 

* S S£ ^ aSSemb ' ed faCin9 6aCh ° th8r With adh88ive "lateri^l andfhT,: fXHSSSSS 

SSSSL^ v f nant emb ? dlmen t of the invention, a bottom-emission orgenic electroluminescent element is 

tever Is ZXS^STS^ ^ *? ^ throU9h "* transparent S23E5SSS^ 
layer Is formed over the bottom-emission organic electroluminescent element A tOD-emlsaion owan£ 
etectrolummescent element is termed on the insulation layer Thereafter a^naoa^S . 

screen organic electroluminescent display device. According to the practical demand, thes?two organic 
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electroluminescent display panels could be driven by two passive matrices, two active matrices or a 

combination mode of a passive matrix and an active matrix. The organic eledroluS S ™nt ^IplLv device 

c V !2! l0n 18 Suite P le f0r ™™<x*™™c multi-chromic or full color dlsplaypanel. P V 

Bn^TZZZf* ° f a PP ,ic £ bni * « «? e P rese "t invention will become apparent from the detailed 

2S2T S r after - 1 0W ^ er - l l S i?.° Uld be t,ndef8,00d "wt the detailed description and specific 
examples, whrfe indicating preferred embodiments of the invention, are given by way of fllustrattcm oTrtv 

S? a 1 d m S? ifi u Cat *° nS Within 9,6 *P irit and sc °P e ° f th e invent^ | bSKSE^ 
from this detailed descnption to those skilled in the art. apparent 

BRIEF DESCRIPTION OF THE DRAWINGS 

Kl° 1 T he . P ^ Sent i " vention wi " be <» mB ™ra fully understood from the detailed description oiven herein 
™ tr ? t,on only - and is 101,3 not '^'tative of the present invention: aBSCn p«°n 9«ven nerem 

KSooilnSf ZStSK^^ ^ e,eCtr ° IUminaSCent ^ ^ing to 
KnTe^mSf XKntfon'"^" ^ t display device according to 

DETAILED DESCRIPTION OF THE INVENTION 

10013] The invention provides a dual-screen organic electroluminescent display device includino two 
bottom-emission organic electroluminescent display panels. Referring to FIG. 1 , ilklsS fio a .first 
embodiment of the nventfon. a bottorn-emission organic electSunTescen? Apk^M^ a 
jansparent substrate 100. an organic electroluminescent element and an insulation layer 140 The 
organic electroluminescent element is formed on the transparent substrate 100 and covSad I bv S? 
insulation layer 140. The organic electroluminescent element includes a plura^^fty of o^anif * 

etS^^lT teria,S 1 ^. a f U ? ,ityof '^P*™. electrodes 1 10 and a pura!^ of metallic 
electrodes 130. The transparent electrodes 1 10 and the metallic electrodes 130 are resM^et7femw»H 
onoppos te sides of the organic electroluminescent materials 120. The ? SsparenTeteSSe? are^ 
attached to the transparent substrate white the metallic electrodes are cover* I by ^the iSSaton Sver to 

ma^K?2u' Tdi^S^nin^? T^Vl'S plurali * of or S anic electroTuminescen? 
matenais 120 la deposited on the transparent electrodes 1 10. In order to get a good-performance oraanic 
etertrolummescent element, the organic electroluminescent materials canVhocSe from mVeSn hde 
TKS? electron hD,e tran8 ' >0rt la y ar - emitting layer, Ihe elecfrontanspo* IteyeMhe 

oSS? ' S „ ye : and 9en ^ n9 la * ar - ^ mata « ic e'ecfroSs 1 S are Kd on the 

organic electrolumlnance matenal 120, and the insulation layer 140 covers the metallic electrodes 130 
Thereby, one bottom-emission organic electroluminescent display panel is a«xSshed Two ofthe 
bottom-emission organic electroluminescent display panels above are furthe^SonedfBM to fa^anH 

S.ay n SvSe ated w 160 te lSm the "* 

KllSSf^.'/^ , displa £ panete 08,1 ba formed on one transparent substrate and encapsulated bv 
a transparent lid. FIG. 2 is a schematic view of a dual-screen organic ele<*olummescent dfeDlav device 
accord ng to a second embodiment of the invention. In this embodiment^ SscnS oraanic 
etedro uminescent display device includes a transparent substrate 200, a toj^fiSfiSS? 
tn^STSSS^!^ b i >tt ? m ^ ,,S |^ 0r9an,C ^luminescent eSnfanKSon layer 
fufcSe zBtC TtS^StSSi ^P 8 ^ 1 electrodes 210 is formed on the transparent 
nn lTt^^lf ^] Pj^^ef bottom^misslon organic electroluminescent materials 220 is deposited 
on the transparent electrodes 21 0. In order to get a good-performance organic electroluminescent 
X^if? V™ electroluminescent materiais can choose from the electron SSSXSw the 
SK?" h K°' 8 tran3p0rt ! ayer ' ,he emlttins layer - * e e^O" transport layer, the mSS^SSSSSSJm 
and the charge generating layer. A plurality of metallic electrodes 230 Is formed onthe oSS 
electrolurn,nescent materials 220 to form the bottom-emission organic ^oSSSSS element which 
ttien .s covered by the insulation layer 240. The top-emission organic ^SSSSnZ^^SiMS? 
includes a plurality of metallic electrodes 231 . a plurality of a^^SSSSSSuiSSS^Si a 

rayer zw. i ne transparent electrodes 21 1 and the metaH c e ectrodes 231 are resDectivPfv farm** nn 
(0015] Each ofthe transparent electrodes can be made of a transparent conductive material such as 
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indium tin oxide (ITO) or indium zinc oxide (IZO), or a thin metal layer Trie transparent snh*t ra te i« 

of glass or plastics, for example. The insulation aver coverage roM? eSdS KsdXS 22? 

5S22LSS2f • and ^ an fS^ maCrix - ln the dis P la y device * * e invention, a 2*2 inch glasTpanel hasV 
J2KS i J S 17 « ^ 10 the range 0f about 1 6 mm ,0 3 mm - and weight is .SdSJtotZ rana of 
^ itt itSTTT'* °. n,y ° ne enca PS«' a «on 's quired to encapsulate me dYspla 
Kifth ,f^ redu ^ ^ manufacture cost. Compared to the prior art, as shown in ^ table 1 thP 
thickness of the d.splay device according to the invention is about fi/3] of that MfcSteZ siStai S° 

Sir* me pack8ge 0081 of the disp,ay **• acoordin 9 * KK2?i2 *<^nX B X? 

<tt»TABLE 1 

^Comparison of properties of a 2 * 2 inch dual-screen disptey device 
<*><sep>Th.ckness<sep>Weight<sep>Number of molding 
<tb><sep>(mm)<sep>(g)<sep>step 

<tb>LCD with LCD package<sep> 8-l0<sep>33-38<sep>Twice 
<tb>(comparison 1) 

<tb>LCD with OELD package<sep>fr«<sep>30.24<SBp>Twlce 
<tb>(comparison 2) 

<tb>The inventlon<sep>1.5-3 <sep>15-17<sep>Once 

Sa« J ^?!^ h ^i? entiOn . b . ei u 0 muS d ^cribef . it will be obvious (hat the same may be varied in manv 
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Dual-screen organic electroluminescent display 

Claims of corresponding document: US2004212300 

1 - A dual-screen organic electroluminescent display device, comprising- 

a"traS£ ^aremS!bSrlte ?anlC etect^0 ' u^ ' inescen, dis P |a V Panels, each including: 

an organic electroluminescent element, formed on the transparent substrate, wherein the oroanic 

SKKSK." ectrodes « nd 8 °f metallic electrodes, the transparent electrodes and the metallic 

e ^SSSStS^^ ftJZZZi 0 " °f P< ftf I ,d ^ * *" ^^'celectreluminescent material; 
angulation layer, fornied over the organic electroluminescent element to cover the metallic electrodes; 

facinSch SEX**' encapsulath1 9 ^ tne bottom-emission organic electroluminescent display panels 
wherein the light emitted from the organic electroluminescent element travels throuoh the transact 
SaTalde * m " mm * « MCh °* anic ^^^^^^XuXb 

2. The dual-screen organic electroluminescent display device of claim 1 wherein the nrmnif 
^luminescent materials can choose from the etectronlc hole 

ZESSSm" emmin9 layer * el8Ct,X,n transp0rt teyer ' tha e!ectron 'SKSXe 

3 The dual-screen organic electroluminescent display device of claim 1 whemin e^nh twin***™* 
efectrode is made of indium tin oxide (.TO). Mlum^e oSS OZO). or a InftSffiJiT P ' 

m^^^SZ^^^ dfeplay dev,ce 0,claim 1 ' whe ™ *™»»™« «*— . 

an UV^ ( ep^y Cr8aniC etectroluminescen « ****** device of claim 1, wherein the adhesive material Is 

L^nt^f^^l^^ electroluminescent display device of claim 1, wherein the bottom-emission 

Sh£^h l ^ SCent d - ,Splay ?l neH L are dnVen b * two P as sive matrices, two acta SS?, 
combination mode of a passive matrix and an active matrix. OT 

7. A dual-screen organic electroluminescent display device, comprising- 

f i^^^'ff.'^Lf electroluminescent element and a bottom-emlssion organic electroluminescent 
«™„,^^ ,n eaCh ° f lhe toP^" 113810 " 0f Banlc electroluminescent element and bottomSSS 
organic electroluminescent elements Includes a plurality of organic electroluminescent maS? a 
2 1ST™! electro ** ^d a plurality^ metallic ^ntaTE TSSSS.nl the 
materials? 9 respective| y formed on °PP^ sides of the organic elSmiSscem 

a transparent substrate, over which the bottom-emission oraanic electroluminescent element ftmaB ir 
ZESX?"™"* e ' ement 13 016 tran8Parant *^"^*^^tZ£^* 

meSmJ^^f F ' ST 1 ° Ver * e bottom -emlssion organic electroluminescent element to cover the 

EKtoSS^ e,ement ^9 to ^ted above ttie 

insulation layer, and the metallic electrodes being attached on the insulation laver 

a transparent hd. mounted on the top-emission organic electroluminescent element- and 
an adhesive material, filled between the transparent subside and fetannZt lid 
SrSrentS^n^^ bottom-mission org^^ZS^^^ ^ ^ 
dTsSsTrll^n t me StSrt^^ 9 a " d the »<* « "sed as two Independent 

SS5 me^n'spS4nM?d top - em,ss,on electroluminescent element travels 

8. The due^creen organic electroluminescent display device of claim 7. wherein the oiganic 
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SSS^r eBC 2I ,t ma ^ al * 030 ch00Se from the electronic hole injecting layer, the electronic hole 
SSSXr^ em '^ ^ *° eteCtron tran9P ° rt layer ' 1,16 e ' eCtr °" 1^ iSd^ 

Se^tSTJS? 1,C ®!^" m '"<!«*nt display device of claim 7. wherein each transparent 
electrode is made of indium tin oxide (fTO), indium zinc oxide (IZO), or a thin metal layer. 

sJbSn^aSTs di3P ' ay ° f C,aim 7 ' ^ ^transparent 

an JJ-^nt^w. 0fSaniC e,ectro,u ' n, " neBoent dis ^y «*» of claim 7. wherein the adhesive material ia 

o^Sec^^ 
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